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mm^} mmm 

SrS^L/T, ^(Dm^(07 ^ jm^£iZEll? (Electron-ion interaction poten 

tial) m^tit^mm^i (PArEUP^itm^) ^mwcy-v:r.m. 

mmmmmmnmt) ^m^^^:iinz^^x. ^M(DmQm.(Dmh\^^^m • m 
m^m2] m^^ffL(Dm^t.hx(Dwt^=^^-y}ivx. gt, as. ga. 

ID, TR, SR> LK, TXW, VXH, MXH, WXP, AXC, GXS (G, T, A, K R. U K 

, V, H, M, p, c, xtt^fye/>, :^uyi'-y^ T^->, ±vy. >(vu^ 
y. fc:::^^i;>, :i^:t—y^ zfuvy. yj^v^>fyRx:^2omm<Dr^JWi<D 

im^m 3 ] m^m mmz mm<D:^miz ^ ^x^m-^nt=.^M(Dm&m. 

[0 0 0 1] 

mnmizmt^o 

[0 0 0 2] 
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it^m ' Wit^m^(D^mitmsbxmmx:^^o mmx-m^^-m^^:&m(o 
mBm±^ti^^^tnzmm-^tix\>^^o #tc, m^^>^ ^mmizj:vm^ti^m 

So 

[0 0 0 3] 

"f-S^^— :7<Dfi?0T?^'5 (A. Bairoch et al.. Nucleic Acids Res., 20, 201 

9-2022 (1992)) „ :r.<D:^mt. ^M<Dm^M<Dmm^Mm]^<^m-t^:^m(D 

1 oi: LT^e>tlTVNS (M.J. E.Sternberg, CABIOS, 7, 257-260 (1991)) „ * 

^^"T^SHeMo^T^ 7^@H3^Ji:®3^^n$^'-^$^^7?feS (R. Dooiittie 

, Science, 214, 149-159 (1981)) « rtl*l?®hZl5, ^tl 2 0®;!rS*^« 

^mm^f)mcx:&^intm^^j^\i^:^ii^Bi<^^nx\i^^. ^mnvx^n^ 

® ^ ^fe S: ^ a :«)^ M ^ ti T V ^ S o 
[0 0 0 4] 

1 9 8 5^{C, 'tfjc;i/n'y>f «y5^^l±^i^^SttAt^<|^CT'feS6{>;&< i:=b2 
oje^_h®Me®®^T^ >^m@B^J^^^^aH^J<Z)T$ >^^^m^lcEIIPJi^iS[?: 

^'mM^^:&^^^^^L-^ (V. Veljkovic et al, IEEE 32, 337-3418(1985) 
; V. Veljk vie et al. Cancer Biochem. Biophys., 9, 139-148 (1987)) „ Z. 
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^m3R^v>. mmt:in^xm^n<DmMmmmm.miz^\'^x^mim^ (v. vei 

jkovic et al, Cancer Biochem. Biophys., 9, 139-148 (1987) ; I. Cosic, lEE 
E, 41, 1101-1114 (1994)) bT^^S*^, M 9 M#3fiT' CD#|g • 

[0 0 0 5] 

—SSt^^M^^^^V-k. (N. Numao et al, Biol. Pharm. Bull., 16, 1160-116 

3 (1993)) „ m-h. ^M(DmBm(of^^mi^Lmmiziti smmcommmr^jm 

rL- h [GT, AS, GA. ID, TR, SR, LK, TXW, VXH, MXH, WXP, AXC, GXS [ (G, 
T, A, S, I, D, R, L, K, W, V, H, M, P, C, Xli^US>>, yt^lyyt—y. y=y 

tK2 0SI1®T^ y^®^srti>6^$:^i*i--5) ] Xtt^ti ^©jg&gB^J® v^•rtl3^)> 1 

■rSi:3 5*^?S'|£fIJ|gT'feSri:$:#^bTVNS (N.Numao et al., EP Appl. N 
o 91311129.0 (1991)) „ -e<D;?S«$) e>»^>^a^(Z>Sa®® T ^ ^ ^iB^J^^ 

[0 0 0 6] 

[fg L i e) i: f ^mm 
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^^m(D Bmt. mm(D:^^^m^^t>ii:^ zmz^-o x^^mx vmm^< 

S: T' # S ^ $:ll#fc-r r T' S , 
[0 0 0 7] 

*^^#tt^s^tifLfcj^^, T^jmm^fi ixitmmmm ttjc#^£'rs?s 

ffibfco :i<D:^^X'it. EMBU PIR. SWISS-PR0T^©5^-^$?^-X [g|l (A) iZ 

^m^tit^mi (B) (om^M ir^jmmw ]$:fflv>So 

[0 0 0 8] 

Wh. ^Pgl±'ifai;H3'yw' ry^^ ( (v. Veljkovic et al. Cancer Bioch 
em. Biophys., 9, 139-148 (1987) ; I. Cosic, IEEE, 41, 1101-1114 (1994)) 

(Electron-ion interaction potential) i^MWL^ft-^l^. 01 (C) (Z)#e>tl 

tCj:oT^r^ >^^iH^J®EIIP^JS:DFT{C<k U#e>tlfc01 (D) <3DMtZfeilt>^'<^ 

(1©^) ^cso*v^T#lS[(^)t^-^7b^e>. 't(Dm^Mi5^^±mzm^-t^4¥^ 

0^1^2^3 \_2\-2\-l^^^^^^^^^^^ ^ Veljkovic et al, C 
ancer Biochem. Biophys., 9, 139-148 (1987)) EIIP^Jfj,(n=0,l,2,3 
,L-3,L-2,L-1) [01 (C) ]^i^m't^o UL. EU?mit2<D^nm 

jm^miz^^^Eiipm^mmk(Dm^jx^^. 

[0 0 0 9] 

Leu 0.0000 He 0.0000 Asn 0.0036 Gly 0.0050 Val 0.0057 Glu 0.0 



fHU^ 2001-3056743 



#2 000 — 206129 



058 Pro 0.0198 

His 0.0242 Lys 0.0371 Ala 0.0373 Tyr 0.0516 Trp 0.0548 Gin 0.0 
781 Met 0.0823 

Ser 0.0829 Cys 0.0829 Thr 0.0941 Phe 0.0946 Arg 0.0959 Asp 0.1 
263 

[0 0 10] 

#e>ti;tEIIP^Jf„(n=0,l,2,3, ,L-3,L-2,L-1) [01 (C) ] Tfa 

<DmWliy-V:^^m (DFT) BPt> 

Pm = =0,1,2,3, ,L-3,L-2,L-1 V^^^noiTr i/L) 

T'=fooTMSb, MagiscxA:^^ h;bFm[0i (D) Fjtmm^^^^m 

fc-To BP-fe, Fj,_^ = F^*T&So Z:®^#*^e>, m = 0,1,2, ■ - • • , L/2«;S 
[0011] 

H— SPgli, *^W#*^MIC#^ (N. Numao et al, Biol. Pharm. Bull., 16 

, 1160-1163 (1993)) bfc, iS:M<Dm.}aM<D±r^ jmmm^ayn^i^mmzm^ 

-rSHE^^^-^i: LT, GT, AS. GA, ID, TR, SR. LK, TXW. VXH. MXH, WXP, 
AXC, GXSXit't<Dmmm (G, T. A, S, I, D, R, U K, V, H. M, P, C, Xit 

ynu^, t/X7^-r >;a.t)f2 oa!iicz)T5 y^^-isrtiA^srSij^-rs) ®e>t. 

1 (E) ](D7KJW. iX\t.WM) ICEIIP (Electron-ion interaction potential 

) nmmL^a^x^. m-m.mo^:fsWihnm\z. ^©m^t^j (je^TEnp^jii^a^-r) 

SrHtlC^-Uai^lfe (Jei^TDFTi:$S;-r) "TS Zl IC J: o T#e>*lfc0 1 (F) ®M 

tsffc:^/^^ (jg^T^Stt^&M^iiiS:^'^^ h;i/^*8?'r) M'to^r^ jmm 

3?a<Z)EIIP^J$:DFT{Cj: t)f#e>nfc® 1 (D) ©MMilt^^^' (JSJAT^T^^m 
m^WLT^^i; VA^nm-T) ^^UT. (©l-J^) fcr-i^®*B^^M[0i (G) 
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[0 0 12] 

#e>ti;tEiiP^j$:DFT-r-g>z:tic4:oTgm^T^ ^ ^MiS^IScx^tJ^ 
S:^*, |x;i,$::foi:®^7'^ y^^jgjgtx^^' h;i/^:i5^n>^-r-g>c ^ 

[0 0 13] 
[0014] 

BP**, >fi:^^#tt> 2 3r^y^^ss*^e>^ymMM'ffiS:^-rsvy-r->2 
m3^s*^e>;&»;, -€-(Z)iB^jtfiicttv>?f-r:^>2*'5 5oi:'^^-r-> i An ozi- 

KStlTVx-S (M. Zasloff, Proc. Natl. Acad. Sci., U.S.A., 84, 5449-5453 
(1987)) „ -^tie>(Z)r^ 7^@H^J^±SWISS-PR0T^C^Ii$4^TV^S„ 

>r->2(Xttv>y-r-> 1) y^@B3^J$:Btr]^flsr^ 7^@E^JC#^£'t-S 

[0 0 15] 

5fei*, MPgli't^x;i/=r^f>f »y^^(Z):S^ife (v. Veljkovic et al, IEEE 32, 
337-3418(1985) ; V. Veljkovic et al. Cancer Biochem. Biophys., 9, 139-14 

8 (1987)) {cfi^oT. v>iF'>r->i«ig<!|s®^T^ y^MM^x^^ h;i/=&ea^ 

nx-rsz:i:{ca:»J. mm^(n>^r ^ JmnWM:^^^ (02) S:^«)So 
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[0 0 16] 

±WiMtbilia>mAtSLM (51 2) O. 4355 O. 0645 O. 4785 O. 4336 O. 0664 
[0 0 17] 

ti^^^uTshta (03) , msi)^^m^mmm^(D\f-^^m2izt.hi^t=.o 

[0 0 18] 

[^2] 

S^1£®&A3tE(DjgS&SI[^ (512) O. 4355 0.4336 0.0645 O. 0664 O. 2598 
[0019] 

[0 0 2 0] 

[^3] 

Slfl±£^A3tE<0|gi&9tM (512) 0.4355 0.0645 O. 4785 O. 4336 0. 0664 
[0 0 2 1] 

^1. ^2, ^3 $:!^3ffi-rS^^4lC«iS„ 
[0 0 2 2] 
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[^4] 

±£$)JA3^0!>IOil8t€ (512) O. 4355 O. 0645 O. 4785 0. 4336 O. 0664 

^ISEgB'&AJfEiDSttfifil (512) 0.4355 0.4336 O. 0645 O. 0664 0.2598 

@Sl^S$4C!>|gKlft£ (512) O. 4355 O. 0645 O. 4785 0. 4336 O. 0664 

[0 0 2 3] 

^4 A^e>¥5<5<l:-5C, 0. 0 6 64, 0. 2 5 9 8^tt/0. 4 3 3 6(Z)tr-^ 
A^tSliaJ^aj^^D^&fcf-^TJfeSc 0. A Z Z Q (DmitmnScm (v. Veljkov 
ic et al. Cancer Biochem. Biophys. , 9, 139-148 (1987) ; I. Cosic, IEEE, 4 
1, 1101-1114 (1994)) \zm':5nViiif~i'^lir^)}r-y(DWi^ (O. 4 2 9 6, 0 
. 44 2 3) ^CJ£V^o -f n > 2 ttr OD^i^tS-fStjSII^T'^ S Ltl^ 
V^o JglC, *^W#^ttV>f>r->2il##:*^M«?SttJgA^lC>f=^ifDT-fe5^- 
VKf^hXm.^^^^^M\^X\i^^Z.}l^%mht=. (N. Numao et al, Biol. Ph 
arm. Bull., 22, 73-76 (1999)) „ ^oT, 0. 0 6 64, O. 2 5 9 8^0^0 

.4 3 3 &(Dmi\.i>^%\%±m<omm^^'^i\L^m\1s^mmmm^^m•t^^m^t'^ 

[0 0 2 4] 

mhhx^^n. 3 2M®T^ h— > (I) t.^<Dmmw 
(i3 6M®T^y^) \z'D\^x±M'^^^~y2hnm(Dm^^^'Dt=.. ^ti 
e>©T5 y^SB^J^±swIss-PROT^cg^$tlTv^So 

'rszi^icj:^, mmiJ^<D^r^ jmmmmT.^^ m^) ^^i^. tf-^ 
m^m^mi^tLxuMLt=.mit3)Viyh-y (o ©tsissu^MiS^x/^^ 

J^^-ti:, (I) SjfeCDlf- Sr^g^-tS (06) . m^mpg^, 

•r^fc«?)JC, 't(Dmm^^iZ^^-t^mitJJ]ytyh=:.Zym^ (T^ >'^ll#8 4 — 
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114) s:n-f s/>T'M^Lfcga^r^ ymmmm.:^^^ hjvii±r^ jmm 
mmnhx. mmi^oT^ /mmm'^. &ij)Viyh=-yt>^n-]^^tix\'^^mm 
v^sT^ jm^mtu^ t/y&.s^<Di 9mm<Dr^ jm<Di^tiX'^mt>/s:\t^o 

[0 0 2 5] 

^S9J^3i»0&Slftfi (256) O. 0469 O. 1328 0.1445 O. 1992 0.4063 
S1^St&A3iEa>£lbS[fil (256) O. 1563 O. 2734 O. 1445 0. 0469 O. 1523 

eft^eB^aoss&fiffi I (256) 0.1250 0.0459 o. 0508 0.0195 0.1445 

WSi^SiWi<Oi^9Mn (256) O. 0469 O. 0195 O. 1680 O. 0508 O. 2734 
[0 0 2 6] 

^5A>e>, 0. 1445, 0. 1523, 0. 1563i:0. 2734® fcT- 
^t)mitJJliyh:^> (I) m^CDh:- ^X*$>^. m^:Scm ( (V. Veljkovic et a 
1, Cancer Biochem. Biophys., 9, 139-148 (1987) ; I. Cosic, IEEE, 41, 1101 

-1114 (1994)) ^c^±^tle><z)|ltffiS:z^^■rMe^tt*^ga^$tlTv^«:v^®T% siTtj;!/ 
nx^^>o 

[0 0 2 7] 

ifj5;<^;-53^*^^e>tlTV^-5;Jf>*7''f >^-"7ain> ( (R. Wetzel et al, P 
rotein Eng, 3, 611-623 (1987)) OVnT, ±fa®M {-^^^ — y^MiJ h 

->) t[^^©^f^$:ff ofc. ^(DT^ jmmmtsmss-FROTiz^m^nx^^) 
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BifL^i^itm^^M (N. Numao et al, Bi 1. Pharm. Bull., 16, 1160-1163 (1 
993)) $tlTV^-5(DT% -?-tlS:##lCUfco 

misi-r^. mr.wLm\t. isy^>(y9--7:tLU>(Dt^'\&n^mmx':^^i 32- 

^ JWtmWiWiT^^i^ h;i/$:^^nx$-te. l 3 2~1 6 2 fijfeCDlf-^^ 5 
o^^tS (01O).„ ^ = ||limPgT#fe5o®tr-^*U 3 2-1 

6 2&5fe*^if^*^S:?iSM-rs;t*?){c, :jtf>v>r >i?-:7aiD>{c#^E'rs?S44aJ 
fitMJ^ (13 2-16 2) ?:n>f S:/>TSg|Lfc«m^T^y^M^Si!t>^^^ h 
}Vh±rK JmrnWiWiy^^^ V)\^i:^U7.\^. 01 l®J;e)^ttrlg^cZ)^T^y 

BB^Jtfi, 1 3 2 — 1 6 2©T^ y^SS^JSr^L, ^iKDT ^ JW^^-t-^X^U 

m<Dmmmmii tLxmeizmmvt^fi^. o. o i 5pj.r<Dmm\,tmM-t^o 

[0 0 2 8] 

[^6] 

±S9IJA3|Ea>£KlS({S (256) 0.3594 O. 4023 O. 0469 O. 1484 O. 0781 

aftt€PttS3lE©S»atti (256) O. 0234 O. 3594 O. 3633 0. 0273 0. 4023 

SSI^S$Q(0£n9[ffi I (256) 0.3594 O. 0469 0.0781 O. 1484 O. 0117 

eil±£$lja>finftMn (256) O. 0234 O. 3594 O. 3633 O. 4023 0. 0273 

[0 0 2 9] 

mei)^^^ 0. 0 2 3 4, 0. 0 2 7 35:0^0. 3 6 3 3 (D\^- ^ fj^itSy'^^ 

y'$t-y3Luy(DC^mi^}^^(D\f-^x:&^zt.i)^m^a SE^iictlf ( (v. ve 

Ijkovic et al. Cancer Biochem. Biophys. , 9, 139-148 (1987) ; I. C sic, IE 
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EE, 41, 1101-1114 (1994)) icj:tiii, -<> ^ -y y^^^izm^-t^mm 
mmito. o8 2±o. oo8T'&€>o ^L^A^e), :^nm<^fs^mi&m^(om 

mWLMitlf-^(Dm%^K.&-^\'flt. 0. 0 2 34*^0. 3 5 9 4 3b^:if > V^f > 
[0 0 3 0] 

±Vy':fUv^r--^mt:LX^m^nx^^^^u^i—ii (UK) ii'\)":f^VSy 

m^^^^ hjKDmmmmwjmni^xo. 4 1 4 i*^#e>4xfco zi(Dmit^3i/i:=i 

"tf-f 'V^^A'^SEK:^^ (V. Veljkovic et al. Cancer Biochem. Biophys., 9, 
139-148 (1987) ; I. Cosic, IEEE, 41, 1101-1114 (1994)) LTV^SO. 3 7 

7o±o. 0 04 (zfuy^r-ifcommmmmwim^um-r^ii) mtmmmm 
^mmvx%-mhrjt\i^. tj^oT, mmmmmmm^:sci^miZ7&':5i-^^izitMiz 

#iS[®Sa<?) ^ □ 7^ r - L 3& mi ^ 55; V ^ ^ 5 o 

[0 0 3 1] 
m ligElCSWI SS-PROTIC mm S T V ^ -5 „ 

^ jmmmm:^^^ hji (01 3) sr^^^So rk^'^x-. mr.mmiihxm<D3m 

m^^pgiibT. mK^:&'r&f^^m&.mm^u^ tyyxmmhr:inm±r ^ j 

e)tis„ '^ff^-y^-^)\^vv-y}Lm\:,^wx\f.-^^wsK\y. mmt^^m. 
i\zfAi>^ fib, e^^cMv^-^>T^ y^j^siin-r i/^JSA^i-cD 1 9 



1 1 
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[0 0 3 2] 
«5n*^ — e 

±£$ll^3tEa>£l&&M (512) 0.0762 O. 1563 O. 0449 0.4141 O. 4004 

SH£^&A3iEa>jgnfiM (512) O. 3555 O. 3613 O. 3535 O. 3594 O. 1465 

m.Wk^smA^<Dmm&&i (512) 0. 4141 0.4102 0.0449 o. loie 0.1532 

[0 0 3 3] 

^7*^e>, ^u^^—^<Dm^m^m^<ommmmiivxo. 3535-0. 

3 6 1 3*^#e>ti:to Zitl^<DWL^litm^:SC^ (V. Veljkovic et al, Cancer B 
iochem. Biophys. , 9, 139-148 (1987) ; I. Cosic, IEEE, 41, 1101-1114 (1994 

)) (DmmUio, 3 7 7 0±o. 0 0 4) i:^^M5&So Mi^. ^u^-f--"^ 

(UK) iivzf^viyy(D±r^ jmrnntf^^^s^t^mmmm (o. 4 i4 d 

[0 0 3 4] 

VNT, ^u^±—^iim\^:^mx^mvr=. (si 6, i i s) „ -g-cDSgms: 

^ 8 IC^fo 

[0 0 3 5] 

[^8] 

i^£$l|A3iE(0|il&&M (512) O. 0410 O. 2207 O. 4141 O. 0586 O. 0332 
Sttfi?tt:ft*<J!>16»aM (512) 0.3574 0.3535 O. 4277 O. 3655 O. 4297 

eg(^iE$iIA3^a>liibS(i (5i2) (0.0039) 0.0449 0.0410 0.4141 0.0332 
[0 0 3 6] 

^8*^e), 0. 3535 — 0. 3574i:0. 4277 — 0. 4 2 9 HZV:/ 

"f-vsyxDmiimt^m^cDmmmmti^w^Lx^^^. mz. o. 3535-0. 
3 5 7 4:<Dmmt^u^-r--^<Dm^mumM<Dmmm.m (o. 3535—0. 
3 5 9 4) ^M«L.Tv>s„ :iti^2^<DmmmBMif^r^ jmmmizitimm^ 

o -^zT^^M/yO^^o l-DO^mmWim. (.0. 4277 — 0. 4 2 9 7) li:Sr-^- 
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•^(D^mio. 4 2 9 6±o. 0 0 s) izj5:\,^„ ^zf^v t/yizitzfwrr--^ 
i: x X 7^ ^ - -^^tt tt^ e> ti T V ^ S ^ - -fe'^Stt ^ ^ T' ^ S . 
[0 0 3 7] 

tJ&oT, ^m(DmM(^Mmt.hX. PIR, SWISS-PROTX«EMBL^lCl^^$tlfc 
^M<DmBn (Xitmmm^]) (DfS^m^^m^'^^-y U. Balroch et al.. 

Nucleic Acids Res., 20, 2019-2022 (1992) ; N. Numao et al, Biol. Pharm. 

Bull., 16, 1160-1163 (1993)^]. ^*b<ttGT, AS, GA, ID. TR, SR, LK, T 
XW, VXH, MXH, WXP, AXC, GXSXit^ (DMm^i (G, T, A, S, I, R, U K, W 

, V, H, P, c, xttyui/>, iry>, ^)/u^i/y 

~6 4M®r^yra^j (Xtt6~i 9 2m(Dmmmm) . n^L<iti s — s 

:S^iS[V. Veljkovic et al. Cancer Biochem. Biophys., 9, 139-148 (1987) ; I. 
Cosic, IEEE, 41, 1101-1114 (1994)] iC^J&o Ttf^-ftl^iSffi^fii^Ml^^iit:^^ 

<DmMmm^WLi)^^^mm-^mx';^^:iiiibmiz^m^tix\i^^ [a.e. Gabrieii 

an et al, CABIOS, 6, 1-3 (1990) ; N. Numao et al, Biol. Pharm. Bull., 1 

6, 1160-1163 (1993)] ©T', r L, JStt^^Mlll^^X 

©Mtl*^® :&^Xli^ tl e> ®M*-&t>it <5 =b CD T? S o 

[0 0 3 8] 

Jl/^^x-JVU^-f 'y'^^^(D'^^[V. Veljkovic et al. Cancer Biochem. Bioph 
ys. , 9, 139-148 (1987) ; I. C sic, IEEE, 41, 1101-1114 (1994)] iCt^^o Tff 
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T' IB ^ L ^ m ^ t-t ^ ^ S tl CD « V N r i: % ^ ^ o 
[0 0 3 9] 

't^:iinz^^xm^m:^^i7 hjv isAT. um^r^ jmmm.m^^^ hjvt 
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